Monocyte cholesterol homeostasis correlates with the presence of detergent resistant membrane microdomains.
Lipid membrane microdomains are involved in the regulation of biological functions of monocyte membrane proteins. These microdomains show a relative resistance to non-ionic detergents providing an easy analytical tool to study them. Here, we applied a rapid detergent-based flow cytometric assay to investigate microdomain association of proteins on monocytes from whole blood samples. The association of known surface antigens with detergent resistant fraction of membranes (DRMs) was compared using monocytes from healthy blood donors, patients with genetic disorders affecting cellular cholesterol traffic and patients with systemic inflammatory response. All investigated surface antigens of Niemann-Pick type C (NPC)-mutant monocytes with impaired cholesterol influx and defective late endosome cholesterol trafficking, presented a strongly increased DRM-association. Though, membrane antigens of ATP binding cassette transporter A1 (ABCA1)-mutant monocytes with impaired cholesterol efflux did not show alterations in DRM-association. Differential CD14-dependent receptor clustering within microdomains was also investigated in response to in vivo lipopolysaccharide (LPS) and/or atherogenic lipoprotein activation. Increased DRM-association of the GPI-anchored proteins CD14, CD55, the Fcgamma receptor CD64, the scavenger receptors CD36, CD91 and CD163, the integrin CD11a, and complement receptor 3 complex CD11b/CD18 were observed from patients with systemic inflammatory response syndrome (SIRS)/sepsis or coronary artery disease (CAD)/myocardial infarction. Interestingly, the tetraspanin CD81 presented increased DRM-association in SIRS/sepsis patients, but not in CAD patients. Moreover, the pentaspanin CD47 and the Fcgamma RIII CD16 showed an increased DRM partition in CAD patients but disassembled from DRMs in SIRS/sepsis patients. Our results demonstrate that flow cytometric analysis of short time in situ detergent extraction provides a powerful tool for rapid screening of blood monocyte DRMs to preselect patients with potential raft/microdomain abnormalities for more detailed analysis.